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Objective: To better understand the factors associated with the
well-established gender difference in survival for patients with
melanoma.
Summary Background Data: Gender is an important factor in
patients with cutaneous melanoma. Male patients have a worse
outcome when compared with females. The reasons for this differ-
ence are poorly understood.
Methods: This prospective multi-institutional study included pa-
tients aged 18 to 70 years with melanomas �1.0 mm Breslow
thickness. Wide excision and sentinel lymph node (SLN) biopsy was
performed in all patients. Clinicopathologic factors, including gen-
der, were assessed and correlated with disease-free survival (DFS),
distant disease-free survival (DDFS), and overall survival (OS).
Results: A total of 3324 patients were included in the covariate
analyses; 1829 patients had follow-up data available and were
included in the survival analyses. Median follow-up was 30 months.
On univariate analysis, men (n � 1906) were more likely than
women to be older than 60 years (P � 0.0001), have thicker
melanomas (P � 0.0001), have primary tumor regression (P �
0.0054), ulceration (P � 0.0001), and axial primary tumor location

(P � 0.0001). On multivariate analysis, age (P � 0.0002), thickness
(P � 0.0001), ulceration (P � 0.015), and location (P � 0.0001)
remained significant in the model. There was no difference in the
rate of SLN metastasis between men and women (P � 0.37) on
multivariate analysis. When factors affecting survival were consid-
ered, the prognosis was worse for men as validated by lower DFS
(P � 0.0005), DDFS (P � 0.0001), and OS (P � 0.0001).
Conclusions: Male gender is associated with a greater incidence of
unfavorable primary tumor characteristics without an increased risk
for nodal metastasis. Nonetheless, gender is an independent factor
affecting survival.

(Ann Surg 2006;243: 693–700)

The most important predictor of outcome for patients with
early melanoma is the status of the regional lymph

nodes.1 Sentinel lymph node (SLN) biopsy, a widely ac-
cepted method for nodal staging, has supplanted elective
lymph node dissection in the evaluation and management of
early stage melanoma. SLN biopsy also has provided valu-
able prognostic information with minimal morbidity.2–6 De-
spite the attention that SLN biopsy has drawn to nodal status
as an important prognostic factor in melanoma, other patient
and tumor factors significantly affect prognosis.

Multiple studies have evaluated the impact of the fol-
lowing factors on prognosis: tumor thickness, ulceration,
regression, mitotic rate, Clark’s level of invasion, histopatho-
logic subtype of melanoma, age, primary tumor site, and
gender.2,7–14 Gender is well known to be an important prog-
nostic factor for melanoma; it is well established that men
have a worse outcome than women.1,5 Given this fact, one
might suspect that men have a greater incidence of nodal
metastasis (since nodal metastasis is the most powerful pre-
dictor of survival). However, several studies have shown that
gender does not predict SLN status.4,12,14,15 The relationship
of gender to other prognostic factors deserves further study.
The aim of the current study was to determine the impact of
primary tumor characteristics and SLN status on gender-
specific survival for patients with cutaneous melanoma.
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METHODS
The Sunbelt Melanoma Trial is a prospective, randomized

trial involving 79 centers in North America. This study was
approved by the Institution Review Boards of each participating
institution. Patients aged 18 to 70 years with cutaneous mela-
noma �1 mm Breslow thickness and without clinical evidence
of regional or distant metastasis were eligible.

Following informed consent, patients underwent wide
local excision of the primary melanoma and SLN biopsy with
peritumoral intradermal injection of 99mTc-labeled sulfur
colloid; intradermal isosulfan blue dye was also used in most
cases. Lymphoscintigraphy was performed to identify all
draining nodal basins, including ectopic basins or in-transit
SLN. Using a combination of a handheld gamma probe and
visualization of blue lymphatic drainage, the SLN(s) were
identified and excised. The protocol specified that all blue
nodes and all nodes that were �10% of the most radioactive
node were to be excised and designated as SLN.16

All SLNs were processed with serial sectioning (at least 5
sections per block) with hematoxylin and eosin staining as well
as immunohistochemistry for S-100 protein. A histologically
positive SLN was defined as evidence of metastatic tumor cells
identified by either hematoxylin and eosin staining or immuno-
histochemistry. Patients with evidence of metastases to SLN
underwent completion lymph node dissection (CLND). A cen-
tral pathology review committee evaluated the first 10 cases
from each participating institution, as well as all cases of SLN
containing metastases. There was an independent data safety and
monitoring committee for this study.

Univariate analyses to determine factors correlating
with gender were performed using �2 tests. A multivariate
analysis to determine which clinicopathologic factors were
independently associated with gender was performed using a
binary logistic regression model. Log rank tests were used to
assess the impact of gender and other clinicopathologic vari-
ables on disease-free survival (DFS), distant disease-free
survival (DDFS), and overall survival (OS). Survival curves
were generated using the method of Kaplan and Meier. A
Cox proportional hazard model was then performed to deter-
mine which clinicopathologic variables, including gender,
were independent predictors of DFS, DDFS, and OS. All
analyses were performed with JMP software (SAS Institute,
Cary, NC). Survival curves were generated using GraphPad
Prism Software (GraphPad Software, San Diego, CA).

RESULTS

Study Population
The Sunbelt Melanoma Trial was open for accrual

between June 1997 through October 2003. A total of 3324
patients (1906 males, 1418 females) were included in the
analyses of which clinicopathologic factors were associated
with gender. Survival analyses were performed on a subset of
1829 patients on whom follow-up data were available; these
are the patients who underwent randomization or assignment
to treatment arms in the study. The median follow-up in this
subset was 30 months.

Primary Tumor Characteristics and Gender
The clinicopathologic characteristics of the study pop-

ulation comparing men and women are shown in Table 1. On
univariate analysis, men were more likely to have thicker
tumors (P � 0.0001), evidence of tumor ulceration (P �
0.0001), and regression (P � 0.005). Men were more likely
to be older than 60 years of age (P � 0.0001), have axial
melanomas (P � 0.0001), and have a positive SLN (P �
0.02) than women (Table 1). There were no differences in the
Clark level of invasion (P � 0.55), the histologic subtype
of melanoma (P � 0.51), lymphovascular invasion (P �
0.18), or vertical growth phase (P � 0.38) on univariate
analysis.

On multivariate analysis, only tumor thickness (P �
0.0001), ulceration (P � 0.02), age (P � 0.0005), and
primary tumor site (P � 0.0001) remained significantly
different between men and women (Table 2). Notably, there
was no significant difference in the incidence of SLN metas-
tasis between men and women on multivariate analysis (P �
0.37).

TABLE 1. Univariate Analysis of Clinicopathologic Factors
Associated With Gender Status

Prognostic Factor Males (%) Females (%) P

Cohort 1906 (57.3) 1418 (42.7)

Breslow thickness �0.0001

�2 mm 1057 (46.5) 919 (53.5)

�2 mm 790 (64.0) 444 (36.0)

Ulceration �0.0001

Present 533 (63.8) 303 (36.2)

Absent 1290 (55.3) 1042 (44.7)

Clark level 0.55

�4 458 (56.7) 349 (43.3)

4, 5 1344 (57.9) 976 (42.1)

Age �0.0001

�60 yr 1427 (55.3) 1151 (44.7)

�60 yr 478 (64.3) 266 (35.7)

Site �0.0001

Extremity 626 (42.5) 851 (57.5)

Other 1278 (69.3) 567 (30.7)

Histologic subtype 0.51

Superficial spreading 865 (56.7) 660 (43.3)

Other 1041 (57.9) 758 (42.1)

Lymphovascular invasion 0.18

Present 122 (62.2) 74 (37.8)

Absent 1482 (57.4) 1100 (42.6)

Vertical growth 0.38

Present 1273 (58.6) 899 (41.4)

Absent 308 (56.5) 237 (43.5)

Regression 0.005

Present 218 (64.9) 118 (35.1)

Absent 1418 (56.9) 1074 (43.1)

Sentinel lymph node 0.02

Positive 381 (61.5) 239 (38.5)

Negative 1440 (56.3) 1117 (43.7)
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Survival Analysis
Overall, men had a worse DFS (P � 0.0005), DDFS

(P � 0.0001), and OS (P � 0.0001) compared with women
(Fig. 1). Gender-based differences were also evaluated
among node-negative and node-positive patients. When con-
sidering patients with a negative SLN, men had a signifi-
cantly worse DFS (P � 0.003), DDFS (P � 0.005), and OS
(P � 0.0001) compared with women (Fig. 2). When consid-
ering patients with a positive SLN, men also had a worse
DDFS (P � 0.004) and OS (P � 0.01); DFS, however, did
not reach statistical significance (P � 0.088; Fig. 3). Table 3
considers the effect of clinicopathologic variables on DFS,
DDFS, and OS; gender, tumor thickness, ulceration, and
nodal status were the most significant factors by univariate
analysis. In Table 4, Cox proportional hazards modeling
(when initially considering all variables from Table 3) dem-
onstrates that gender is a predictor of DFS (P � 0.02), DDFS
(P � 0.01), and OS (P � 0.0001), independent of other
clinicopathologic variables.

Following a positive SLN biopsy, patients underwent
CLND. There were no differences in DFS (P � 0.97), DDFS
(P � 0.07), or OS (P � 0.08) between males and females
who had additional positive nonsentinel nodes upon CLND
(data not shown). Furthermore, there were no gender-specific
differences in nodal basin recurrences following a negative
SLN biopsy (P � 0.27), following a CLND for a positive
SLN (P � 0.2), or in a previously unmapped nodal basin
(P � 0.36).

DISCUSSION
Gender is widely accepted as an important prognostic

factor in predicting outcome for patients with cutaneous
melanoma.17–20 The relationship between tumor thickness
and gender has been explored in prior studies, yet the findings
are somewhat variable. Balch et al1 did not find gender to be
an independent prognostic factor in intermediate to thick
melanomas. However, in the current study of intermediate
and thick melanoma patients, men clearly had a worse prog-
nosis. Others have also reported worse survival for males
when stratified by tumor thickness.19 The data presented
herein demonstrate that gender is an independent predictor of
survival. In addition, male melanoma patients have worse
primary tumor characteristics than females.

TABLE 2. Multivariate Analysis of Clinicopathologic Factors
Associated With Gender Status

Prognostic Factor Odds Ratio 95% CI P

Breslow thickness
(�2 mm vs. �2 mm)

1.388 1.176–1.639 0.0001

Ulceration
(present vs. absent)

1.237 1.032–1.483 0.02

Age (�60 vs. �60) 1.388 1.154–1.669 0.0005

Site (extremity vs. other) 3.135 2.698–3.642 0.0001

SLN (positive vs. negative) 1.093 0.897–1.333 0.37

SLN indicates sentinel lymph node.

FIGURE 1. Survival comparisons between male and female
melanoma patients. DFS, disease-free survival; DDFS, distant
disease-free survival; OS, overall survival.
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FIGURE 2. Survival comparison between male and female
melanoma patients with a negative sentinel lymph node.
DFS, disease-free survival; DDFS, distant disease-free survival;
OS, overall survival; SLN, sentinel lymph node.

FIGURE 3. Survival comparison between male and female
melanoma patients with a positive sentinel lymph node.
DFS, disease-free survival; DDFS, distant disease-free survival;
OS, overall survival; SLN, sentinel lymph node.
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In addition to thicker tumors, the current study demon-
strates that men have a higher incidence of ulceration and
axial melanomas. Both of these factors have been shown to
independently predict poor outcome for melanoma patients,
with tumor thickness and ulceration being the most powerful
primary tumor-related factors.1 These findings are similar to
those previously reported,21,22 adding further to the notion
that men as a group have worse primary tumors than women.
It remains unclear whether a delay in presentation to the
clinician has any bearing on this difference or whether there
is a yet-to-be-determined biologic explanation. It appears that

male melanoma patients are older than their female counter-
parts. Advanced age is well known to adversely affect out-
come in this disease.1,23 This effect appears to be independent
of nodal status, as older patients have a worse outcome,
despite a decreased incidence of nodal metastasis.12,24

Despite the fact that nodal status is the most important
predictor of survival, we did not find a significant relationship
between gender and SLN metastasis on multivariate analysis.
These data confirm the results of previous studies.2,4,13,15,25

Men with positive SLN, however, do have a worse outcome
than SLN-positive women. This has been described by others
as well.1 In the current study, additional nodal metastases
following a positive SLN biopsy did not appear to affect
gender-specific survival. The literature contains reports of
positive26 and negative27 results on this issue. Additionally,
our results confirm that there is no gender-related difference
in nodal basin failure rates following a SLN biopsy.28

Investigators have sought a more thorough understand-
ing of the gender-related differences in melanoma patients,
with the hopes that this might lead to novel therapeutic
approaches. Recognizing the survival difference between
genders, investigators have explored the role of hormonal
therapy for patients with advanced melanoma. Multiple reg-
imens containing tamoxifen have been studied. Several phase
II studies reported increased response rates when tamoxifen
was combined with cytotoxic chemotherapy.29–33 These early
results, however, have not been replicated by randomized
phase III trials34–36 or by a recent meta-analysis.37 To date,
no definitive evidence exists to support the use of hormonal
therapy for treatment of melanoma. Sex steroids have been
suggested as playing a role in melanoma progression in cell
culture models;38 however, no definitive in vivo evidence
exists to support this notion. The molecular basis for the
gender difference in prognosis of melanoma patients remains
undefined, and deserves further research.

CONCLUSION
The present study demonstrates that, although gender is

associated with melanoma thickness, ulceration, tumor loca-
tion, and age, gender itself is an independent factor associated
with lower survival. Gender-specific differences in survival
appear to be independent of nodal status. Further research
into the survival advantage experienced by female melanoma
patients may lead to the generation of novel therapies for this
disease.
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Discussions
DR. DOUGLAS R. MURRAY (ATLANTA, GEORGIA): At the

Society of the Surgical Oncology meeting in 2003, Dr. Celia
Chao and her colleagues at the University of Louisville,
Kentucky, upon review of 3076 patients, reported that older
patients with melanoma are more likely than their younger
counterparts to have thicker melanomas, deeper ulcerations,
and experienced increased incidents of regression. However,
they were significantly less likely to experience metastases to the
sentinel lymph nodes, 14% versus 22%. It was not known then
whether the lower frequency of sentinel metastases in older
patients represented a decreased sensitivity of the sentinel lymph
node procedure in this group of patients or a different biologic
behavior of melanoma in older individuals.

Dr. Scoggins and his colleagues now present a growing
concept that gender plays an independent role in the outcome
of disease. Interest in gender has certainly picked up in the
literature, and my colleague, Dr. David Lawson, recently
reminded me that the MedLine database in 1950 to 1965
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recorded zero references regarding gender in prognosis, gen-
der in melanoma, and gender in prognosis and cancer. There
are now 5000 references addressed to this issue.

In the current Sunbelt study, 3324 patients are re-
viewed. And as we saw in the multivariate analysis, thick-
ness, ulceration, age, and primary site remained, showing a
difference between males and females, and the sentinel
lymph node status drops out. This seems to be in agreement
with some series but not all. Review of our Emory database
by my colleagues Dr. Grant Carlson and Dr. Keith Delman
confirms that in older patients often males have thicker
tumors, more ulceration, more truncal lesions, leading to
poorer outcomes seemingly driven by the advanced primary
tumor stage. However, we differ in our series of increased
percentage of positive sentinel lymph nodes in males. Rate of
sentinel lymph node involvement in older patients does di-
minish, however.

As noted by the authors, it is of interest to return to Dr.
Charles Balch’s paper in the Journal of Clinical Oncology
2001, in which gender was found to be the sixth most
important predictor of survival after thickness, ulceration,
age, site, and level. The Sunbelt trial contributed heavily to
that series. No significant survival differences between gen-
ders were noted, as is my understanding at that time.

I have a series of questions, Dr. Scoggins. Due to the
lateness of the hour I realize you won’t be able to address
them all and I leave it to your discretion.

What are the possible reasons for the differences with
the clinical oncology series? Is it because all the patients in
the current study are staged by sentinel lymph biopsy whereas
some of the patients in the 2001 paper are staged by elective
lymph node dissection? The other reason, of course, might be
that the JCO paper has a much larger database.

In looking for an explanation of the findings in this fine
study, the authors did examine a number of patients with
additional positive nodes on completion lymph node dissec-
tion and found no gender differences. However, was there a
difference in total number of positive nodes between men and
women? The survival differences in the figures are quite
striking. Why then do the males do poorly?

Your paper has offered several explanations, noting
that age contributes to worse prognosis and males in the
series tend to be older; and the authors have explored the role
that hormones may play and cite the tamoxifen experience
which ultimately has failed to improve outcome in random-
ized trials. What was the pattern of failure in the male group
if it was not in the regional beds? Our older patients tend to
recur at distant sites. Does this imply then an increased rate of
hematogenous spread? Survival analyses were done on 1829
patients. Do we know what criteria the patients had to meet to
go on to randomization?

The locoregional failure rate, false-negative regional
bed failure, and evidently in-transit bound disease rate was
not elevated over that of women despite the increased rate of

these adverse primary tumor factors. Do we have an expla-
nation for that? Is detection delayed by failure to identify a
lesion on the back in the hirsute male or is it just an
inattentive spouse or is it significant at all in that early
symptoms may be disregarded?

It is of interest that the survival groups do not seem to
separate for about 12 to 24 months. This is most evident in
the positive sentinel lymph node cohort where for a short time
disease-free survival and distant disease-free survival curves
for women are actually a little inferior to those of men. Do we
know why that should be? Are there host factors as well as
tumor factors, for instance, compliance in the adjuvant care?
Females seem to take on interferon more willingly.

Finally, recent molecular advances in melanoma re-
search have highlighted linkages between oncogenic trans-
formation and melanocytic transformation and melanocytic
development. In the body of the manuscript, the authors do
mention molecular basis for gender difference in prognosis
may be most relevant, but factors remain to be determined.
Would you wish to amplify on that possibility?

DR. CHARLES R. SCOGGINS (LOUISVILLE, KENTUCKY): You
asked were there any differences in number of positive
sentinel lymph nodes recovered in men versus women? We
found no differences in those numbers between the sexes.

Additionally, you touched on the patterns of failure and
that it appears that men may have more hematogenous me-
tastases than women. We don’t exactly know why that is. We
don’t have a good marker for that other than following the
patients until they do fail. You are right that there is a
separation that occurs at about 12 months for patients with
nodal metastases. That again may be a function of the distant
failure rate in that in fact it takes time for the patient to
manifest disease that can be detected by the clinician.

Finally, you touched on the possibility that there is a
difference between the sexes in the willingness to take adju-
vant therapy. I don’t have those data for you. I did not analyze
those data for that possibility.

And then, what are the molecular factors that may be
driving this difference? I don’t know that certainly does
deserve further research. Sex steroids have been investigated,
and currently there is no in vivo evidence that they play any
role.

DR. CRAIG L. SLINGLUFF, JR. (CHARLOTTESVILLE, VIRGINIA):
This paper addresses the long-observed but enigmatic survival
advantage for women over men with melanoma. The data-
base used for this study is unique, as it was developed
prospectively and represents input from over 75 medical
centers and over 3000 patients. This is not the largest mela-
noma database, but it may be the largest multicenter database
collected as part of a large therapeutic clinical trial for
melanoma. As a result, findings from this data set are prob-
ably of greater quality and greater applicability than most
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clinical database studies, and therefore deserve particular
attention.

As a profession, we have a long way to go in creation
of new knowledge by prospective randomized trials. Dr.
McMasters and his colleagues should be congratulated for
their tireless work on the Sunbelt melanoma trial because of
its value both to the profession and to our patients, and I think
it is important for us to follow their lead and to try to push this
sort of investigation further in the future.

With regard to the findings in this paper, the improved
clinical outcomes of women appear in all subsets of patients,
which has already been mentioned by Dr. Murray, is consis-
tent with what has been generally reported in other series.

It has been alluded to that the contribution of the paper
is the finding that gender is not an independent predictor of
sentinel node positivity but is an independent predictor of
overall survival and distant disease-free survival. Thus, it
really does appear to me from these data that gender is
associated with a higher risk of systemic or hematogenous
spread rather than lymphatic spread.

I have three specific questions related to this:
Just for the sake of completeness, it is worth discussing

how sentinel node positivity was defined. This analysis was
based on sentinel node positivity defined as standard histologic
assessment and immunohistochemistry. Obviously, this trial is
based in particular looking at PCR positivity, and I wonder
whether other definitions of node positivity such as PCR posi-
tivity could explain some gender-related differences?

Secondly, if we accept the findings of this paper, should
gender be added to the next revision of the AJCC staging
system for melanoma given its high prognostic relevance?

Third, should clinical follow-up or treatment of patients
with melanoma be more aggressive for men as opposed to
women?

DR. CHARLES R. SCOGGINS (LOUISVILLE, KENTUCKY): You
asked us how we define sentinel node positivity. For the
purposes of the Sunbelt melanoma trial, the protocol defines
a positive sentinel lymph node as histologic evidence by
H&E and/or immunochemical analysis either with S-100
protein, and some centers also analyzed HMB-45. For this
analysis, we did not consider PCR-only positive nodes.

Secondly, whether or not gender should be included in the
AJCC staging manual? Gender is not included as a criterion for
any other cancer; I doubt it should be for melanoma. Not every
prognostic factor found to be significant on multivariate analysis
needs to be in the staging system.

Third, whether or not there should be an adjustment in the
clinical follow-up and/or therapy between the sexes? I think that
currently there are limited options for adjuvant therapy for
patients with melanoma, and certainly none of the phase 3 trials
demonstrated any effect for specific sex-related therapies such as
tamoxifen. So I guess right now, I wouldn’t adjust how I follow
a man versus a woman. Perhaps if there is some progress made
on a molecular level to identify potential therapy targets, that
may change.
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